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Introduction:

The primary purpose of ensiling is the conservation of forage for feed (McDonald et a. 1991).
However, silaging could be applied as afirst step to produce chemicals from green biomass. Therefore
it isimportant to select suitable bacteria for an inoculum. Using the knowledge about the product
formation of different lactic acid bacteria may help to improve the output in the concept of the green
biorefinery.

The aobjective of the present study was to investigate the effects of using several homofermentative and
heterofermentative lactic acid bacteria strains in the fermentation process of ensiling. Detailed
information about the mode of action of distinct single lactic acid bacteria strains in silage making
should be collected. At the end the increased knowledge about the characteristics of the differing
bacteria strains should be used for finding optimal single strains or mixtures of lactic acid bacteriato
be used in silage treatment.

Investigations and Results:
Single strains were used as inoculum for grass or whole crop maize silage in laboratory scale.

Table 1. Fermentation patternsin laboratory silage inoculated with three different strains within 74
days of incubation.

P FT [d] 0 1 4 7 39 74 0 1 4 7 39 74
Control L actobacillus plantarum — | FA 626
G [9/100g DM] 337 309 117 049 003 003 337 28 019 003 012 014
LA [9/100g DM] 010 035 19 278 433 429 010 084 396 454 441 354
AA [9/100g DM] 009 025 111 133 15 165 009 028 059 082 109 0,90
1,2-PD  |[g/100g DM] 002 000 000 001 000 001 002 000 000 000 000 0,01
WSC [9/100g DM] _ 551 314 114 069 083 _ 336 363 143 124 133
pH 556 543 422 413 386 38l 556 546 402 39 38 386
DM [9/100g FM] 383 392 378 380 396 378 383 399 371 386 395 378
Lactobacillus brevis— | FA 615 L actobacillus buchneri — I FA 550
G [9/100g DM] 337 28 005 002 000 002 337 328 009 004 001 0,03
LA [9/100g DM] 010 08 28 275 361 261 010 049 275 266 039 014
AA [9/100g DM] 009 050 118 151 353 286 009 033 139 209 585 553
12-PD  |[g/100g DM] 002 000 000 000 000 000 002 000 058 173 272 116
WSC [¢/100g DM] _ 472 110 070 071 076[ _ 628 202 115 080 065
pH 556 554 390 394 391 386 556 550 400 395 431 411
DM [9/100g FM] 383 391 375 373 381 368 383 389 369 379 370 362

P...products, FT...fermentation time, G...glucose, LA...lactic acid, AA...acetic acid, 1,2-PD...1,2-propanediol, WSC...water
soluble carbohydrates, DM...dry matter



For homofermentative species several Lactobacillus plantarum strains, two Lactobacillus rhamnosus
and one Pediococcus pentosaceus were examined. All these strains led to a similar fermentation in the
silages. A fast production of lactic acid took place and resulted in arapid pH drop. These described
properties of the homofermentative lactic acid bacteria species were reported in various work before,
and are known to give an efficient silage fermentation with a product of high quality (Mayrhuber et al.
1999).

Several Lactobacillus buchneri strains, five Lactobacillus brevis and two Lactobacillus reuteri were
investigated in the group of heterofermentative lactic acid bacteria as silage additives.

A number of laboratory silages treated with various L. buchneri strains were examined. The
fermentation patterns were similar for all L. buchneri strains. Right from the beginning, the provided
sugars were degraded, lactate and acetate were produced. After complete consumption of the sugars,
the bacteria converted the lactic acid to acetate. In later stages of silage fermentation it was found that
the lactic acid was degraded completely and therefore high amounts of acetic acid were accumulated.
Parallel to the acetic acid some 1,2-propanediol was formed (Holzer 2001).

As a second heterofermentative group Lactobacillus brevis strains were investigated. Like for the
Lactobacillus buchneri, L. brevis started to produce lactic acid and acetic acid right from the
beginning of the fermentation. The difference between these two species was that the Lactobacillus
brevis strains could not degrade lactic acid to acetic acid. Therefore lactate and acetate were produced
to a certain value till no sugars were remaining. The acid concentrations reached did not change a lot
in the final period of the ensiling process. Another difference was that no 1,2-propanediol was formed.
In silages inoculated with Lactobacillus reuteri some acetic acid and ethanol was detected. However,
1,2-propanediol was not detected.

Conclusions:

With thiswork it could be demonstrated that by using selected species of lactic acid bacteriain silage
fermentation the resulting product formation can be influenced leading to various important
substances.
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